SUMMARY Fat necrosis was present in 22 of 400 cases of consecutive postperinatal mortalities investigated to assess the presence and pattern of deep fat necrosis. In just over 50% of the cases of fat necrosis the cause of death was categorised as sudden infant death syndrome, which also showed more severe degrees of necrosis. The mechanism of necrosis may be vascular hypoperfusion, possibly related to shock, and brown adipose tissue, on account of its high metabolic activity and rich capillary plexus, may be particularly vulnerable to infarction. The occurrence of fat necrosis in association with other causes of death did not provide any definite clue as to the nature of the alleged shock.
Fat necrosis, or panniculitis, usually occurs in a wide range of surgical or accidental conditions. WeberChristian disease is the most well documented of the panniculitides.' While its pathogenesis is scarcely understood, it has been associated with diverse aetiologies, including physical and chemical injuries, immunological disorders, infection, pancreatic disease, possible nutritional deficiencies, hyperlipidaemia and idiopathic orders.2 This form of lobular panniculitis usually affects the subcutaneous adipose tissue, but occasionally the disease may extend to visceral adipose tissue. 3 The condition has been described in infants. 4 We report the presence of lobular fat necrosis in brown adipose tissue of deep sites in a series of postperinatal necropsies, paying particular reference to the association with sudden infant death syndrome (SIDS Only one showed peritracheal disease. The group with congenital heart disease and other deaths had no particular site affected. Generally, the periadrenal adipose tissue was more severely affected than that in the peritracheal site. The most pronounced changes occurred among those dying of SIDS: thus of the 10 cases showing the most severe necrosis seven were in this group (table 1) .
Discussion
A similar spectrum of changes to those found in the present study occurs in the lobular panniculitis of Weber-Christian disease.6 These changes are thought to represent different stages in the evolution of a common lesion and, with some degree of overlap, are characterised by neutrophilic infiltration, a histio- Stephenson, Variend cytosis, and a stage of fibrosis. The presence of neutrophils implied a recent insult compatible with a preterminal event, whereas a longer standing lesion was suggested by the presence of macrophages. Similarly, dystrophic calcification and fibrosis were compatible with injury sustained several days previously. Granulomata were not seen, and this contrasts with the pattern seen in other types of panniculitis.7 8 This may reflect a different type of lipid to brown fat released on injury, or that the amount was too scanty to produce a noticeable reaction.
Panniculitis usually affects superficial white adipose tissue and has been described in several different clinical settings.2 A local vasculitis has been proposed as the basis of the Weber-Christian syndrome,9 but vasculitis was not a feature of the cases studied here. None of the infants had evidence of pancreatitis, another recognised cause of visceral fat necrosis.2 Scleraema neonatorum generally affects subcutaneous white adipose tissue and is limited to the period immediately after birth. The inflammation is also predominantly septal and it usually produces a lipogranulomatous reaction.78
Pronounced intracytoplasmic acidophilic granularity and microvacuolation characterise the microstructure of brown fat.8 The cytoplasmic granularity corresponds ultrastructurally to an abundance of mitochondria that is related to oxidative metabolism. Age and environmental factors such as cold and nutrition influence the degree of brown fat microvacuolation which is inversely proportionate to its lipid content.10 The function of brown adipose tissue is closely related to thermal homeostasis in newborn infants and demands high metabolic activity and a high level of oxygen consumption. Each lobule also contains a rich plexus of capillary blood vessels; it has been estimated that at least one third of the surface of each fat depleted cell is in contact with an equal area of capillary wall.`1 Reports relating to fat necrosis are usually of white adipose tissue whereas necrosis of brown fat has not been described previously. Of the many pathogenic factors known to be associated with superficial fat necrosis, none was readily apparent in the present study. The combination of a rich capillary plexus and high metabolic activity might conceivably render brown adipose tissue especially vulnerable to the effects of relatively minor degrees of hypoperfusion, possibly related to shock. Compatible with this hypothesis is the tendency for the microscopic lesions to occur within the centre of the fat lobules where vascular perfusion is likely to be maximally compromised.
Abnormal persistence of multilocular brown fat was shown at necropsy in cases of SIDS.12 13 A similar finding among infants with cyanotic congenital heart disease suggested that chronic hypoxia might be an important factor. Consequently, the vulnerability of multilocular brown fat to infarction may extend into later months of infancy, and the occurrence of fat necrosis in our older infants could be explained on this basis.
The cause of SIDS is likely to be multifactorial,`4 and the terminal pathophysiological events are barely understood. 15 Although not specific to SIDS, these changes, probably ischaemic in nature, are likely to represent a specific cause of death and probably identify this group as a separate category within the syndrome. Severity and extent of fat necrosis were greater in the cases of SIDS compared with other causes of death, suggesting either a more severe degree of shock or an inability to mount effective compensatory mechanisms. Apart from the group with congenital heart disease, there were no factors in common which could have clarified the theory of shock among those with explained deaths.
